Subjects and Methods: This is a comparative study of analgesic efficacy between aspirin, diclofenac and ketorolac. 40 albino rats were taken and divided into 4 equal groups. Group A, B, C and D treated with normal saline, Aspirin, diclofenac and ketorolac respectively. Results: Significant increase in reaction time was observed with aspirin, diclofenac and ketorolac (p<0.001) using hotplate analgesia meter. Increase in tail flick latency was also found with all three drugs. Ketorolac produces 6.7 second increase in tail flick latency. Conclusion: NSAIDs are the first line of management in acute and chronic pain. Ketorolac is more effective than other nonsteroidal anti-inflammatory drugs.
INTRODUCTION
An unpleasant sensory and emotional feeling that accompanied with existing or imminent damage to tissues is known as pain. 1 Pain is one of the major public health problems Worldwide. In United States more than 100 million adults are affected with chronic pain. In European countries 27% of adult population is affected with chronic pain. 2 Common causes of chronic pain are musculoskeletal disorders. There is rapid increase in prevalence of osteoarthritis worldwide. 38.1% to 46.8% population is affected with osteoarthritis in Asian countries. One of the leading cause of pain and fourth leading cause of disability in elderly population is osteoarthritis. 3 In adolescents and children chronic nonspecific musculoskeletal pain are commonly reported. 4 Management of pain is still a major clinical problem all over the world. Mechanism of pain initiation and its maintenance are still not well understood and so the effective treatment plans. Drugs to treat painful conditions have limited therapeutic efficacy and safety profile. 5 Relief from pain, reduced inflammation and restoration of normal functions are main goals of pain management. 6 Worldwide the most commonly used drugs for pain and inflammation are nonsteroidal antiinflammatory (NSAIDs) agents. They have both analgesic and anti-inflammatory properties.
7 For the treatment of any type of acute and chronic pain NSAIDs are commonly used nonspecific analgesics. 8 Rheumatoid arthritis, osteoarthritis and musculoskeletal injuries are widely treated with non-steroidal anti-inflammatory drugs.
In the management of post operative pain nonsteroidal anti-inflammatory drugs can be used with opioids because they give similar analgesic effects as that of opioids. Non-steroidal anti-inflammatory drugs are free of side effects that are usually caused by opioids like sedation, depression of respiratory center, nausea and vomiting. 10 Inhibition of prostaglandins is the most preferred method for the treatment of pain. 11 Common mechanism of action of all NSAIDs is inhibition of synthesis of prostaglandins, thromboxanes and prostacycline by inhibiting cyclooxygenase pathway. 12 Aspirin is the irreversible blocker of cyclooxygenase enzyme 13 while diclofenac reversibly block the enzyme.
14 Both cyclooxygenase and lipoxygenase pathways are inhibited by ketorolac. 15 Ketorolac also modulate opioid receptors. 16 NSIADs are associated with many side effects but most frequently occurring are gastrointestinal side effects like injury to gastric mucosa and development of peptic ulcer and related to high morbidity and mortality rate. 17 Rationale of the current study is to identify an effective way of management for commonly occurring acute and chronic painful conditions with minimal side effects.
METHODOLOGY
This was an animal study conducted in the department of Pharmacology HCMD, HU, Karachi from January 2015 to June 2015. Total duration of study was 6 months. The study protocol was approved by departmental research and ethical committee Hamdard College of Medicine & Dentistry, Hamdard University.
EXPERIMENTAL ANIMALS
Total 40 intact albino mice with average weight of 25-30gms were taken and divided into 4 groups of ten each. Mice were purchased from local market of Karachi. The animals were kept in separate plastic cages for two weeks before starting experiment. 12 hours light and dark cycle was maintained in the laboratory. Room temperature was kept at 24 ± 1˚ C with 50% humidity. Standard laboratory diet and water ad libitum was given to animals.
DRUGS & CHEMICALS
Normal saline was used as control drug. Acetylsalicylic acid (Brooks Pharma, Pakistan), Diclofenac sodium (Brooks Pharma, Pakistan) ketorolac tromethamine (Wuhan Bright Chemical co Ltd, China) and Lambda-carrageenan (FOODCHEM, Shanghai, China) were used. All chemicals were dissolved in distilled water and given orally. Doses were selected from previous studies.
GROUPING
Group A (Control) was treated with 0.9% normal saline. Group B, C and D were treated with aspirin 15 mg/Kg of body weight, diclofenac 3mg/Kg, and ketorolac 1.25mg/Kg respectively.
ANALGESIC ACTIVITY
Analgesic activity was assessed by using hot plate analgesia meter and tail immersion method.
HOT-PLATE METHOD
Modified Eddy's method was used to evaluate analgesic activity through hot-plate analgesia meter. Analgesia meter is consisting of electrically heated copper made surface along with thermostat and timer.
Plate temperature was maintained at 55 ± 1˚C. Mice were place on heated surface one by one and reaction time was noted in seconds. Animal's pain response was indicated by licking of paw or jumping out of the plate. Cut off time to prevent injury to the animals was kept at 15 seconds. Recordings were made at 0 minute after drug administration and then after every 30 minute interval till 210 minutes.
Percent increase in reaction time for each group was calculated by using the following formula: % increase in reaction time = (RTc -RTd / RTc) x 100 RTc: mean reaction time of control group RTd: mean reaction of respective test drug group. 
STATISTICAL ANALYSIS
The data was compiled by using excel software SPSS version 14. Analysis of results was made by applying student't' test. P-value was calculated with the help of tabulated t value. Statistically significant results are those having p-value of less than 0.05.
RESULTS

Analgesic activity by Tail flick or Tail immersion method
Results of analgesic activity of control and test groups by using tail flick method are shown in Table- I and Figure-1 . Tail flick latency difference was found significant (p < 0.001) in group B, C and D in comparison with group A (control). Maximum effect was produced at +120 minute. There is 6.7, 4.9 and 3.01 seconds increase in tail flick latency was found respectively with ketorolac, diclofenac and aspirin.
At each interval of time statistically significant (p< 0.001) difference was found. Ketorolac produced 84% better activity than diclofenac and 145% improved results while compared with aspirin. 64% increase in reaction time was noted with diclofenac in comparison with aspirin.
ANALGESIC ACTIVITY OF ASPIRIN, DICLOFENAC AND KETOROLAC (TAIL FLICK METHOD)
Treatment Groups 99% and 159% analgesic activity at +120 minute with aspirin, diclofenac and ketorolac respectively.
MEAN TIME IN SECONDS ± SD
Comparison of analgesic activity of group B, C and D at different time intervals was also found significant. Diclofenac in comparison with aspirin shows 33% improved analgesic effect at peak activity time. Group D treated with ketorolac produce 60% and 93% enhanced analgesic effect when compared with group C (diclofenac) and B (aspirin) respectively. Table- 
ANALGESIC ACTIVITY OF ASPIRIN, DICLOFENAC AND KETOROLAC (ANALGESIA METER) Treatment Groups
MEAN TIME IN SECONDS ± SD
DISCUSSION
Pain is an abnormal body's perception towards any harmful stimulus. 18 It can be chronic that persist for more than weeks or months or acute that lasts for days or hours. Chronic pain can be due to inadequate healing of damaged tissue or failure of therapy. 19 Pain itself is the most commonly occurring symptom of the body. Non-steroidal anti-inflammatory drugs are used as first line therapy in both acute and chronic pain conditions. In the current study analgesic activity of tested drugs is evaluated by providing thermal stimulus to the animals. This is the most common and useful method to assess analgesic activity. 20 Current study demonstrates that all three drugs i.e. aspirin, diclofenac and ketorolac possess significant analgesic effect as compare to control drug although they belongs to different chemical groups among NSAIDs. Reaction time was significantly increased (p< 0.001) in aspirin, diclofenac and ketorolac with both methods of evaluation i.e. with hot-plate analgesia meter and also with tail flick method. Studies done by Bhowmick et al. and Gurtskaia et al. shows similar increase in reaction time after thermal stimulus. 21, 22 It is reported in literature that Christianson and park also demonstrate significant analgesic activity with diclofenac. 
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CONCLUSION
Current study analyzes the analgesic efficacy of aspirin, diclofenac and ketorolac. We conclude that all three NSAIDs possess good analgesic activity but ketorolac was found more effective than aspirin and diclofenac in the management of acute pain and chronic musculoskeletal disorders. Because of its opioid modulation effect ketorolac is superior among other NSAIDs. Further studies are needed to assess their unwanted effects while used for long term treatment or in combination. Copyright© 24 Feb. 2016.
